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5 Appendix: ESS

Recall that the evolutionary stable virulence level will maximize:

pv)

v — WEG]

dp(v*) , the

By taking the derivative of the above with respect to v, we can find an expression for —

slope of the transmission rate as a function of the evolutionary stable virulence level v*.

dg(v”) Bv)

dv v — EIn(kB(v*)) +

T

el

51 dv*/dT

First we rewrite (10) as a function of v and 7" and we let this function be denoted R(v, T).

Bv)

R(U, T) = W
T

(Y
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Let R,(v,T) = F(v*,T)

« dv T TB(w*) dv
F",T)=
e (v = En(RB()P
If we differentiate F'(v*,T") with respect to 7" and then substitute in ’615 ) we get:
T (In(kp(v*)) — 1
T 5T (In(kB(0) — 1) 0

(—o*T + In(kB(0*)))2(—o*T + In(kB(v*)) — 1)

dp(vr)

If we differentiate F'(v*, T') with respect to v and then substitute in =

we get:

A+ B
Fye(v",T) = —TJFTJFC <0

provided j*@ < 0.

where:

A= BT330I In (k(v)) — T2 L0 4 £HC (1n(k(07))) > 0

B = 670 505 (n(k5(0%)) + B(u")T? > 0
€ = 3TN (k5 (0))? — 35T + 35 k() — T > 0

dv*2

and

D = (—v*T + In(kB(v*))*(—=v*T + In(kB(v*)) —1)* > 0

Finally if we implicitly differentiate F'(v*,T") = 0 with respect to 7" and treat optimal virulence,

v*, as a function of cohort duration, 7', we get:

*

d
F,.(v*,T)

Fr(v*,T) =
dT+ T(U,) 0

From which we have,
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dv* Fr(ve,T)
dr ~ " F- (o5, T)

52 dv/dk

Next we rewrite (10) as a function of v and k and we let this function be denoted S(v, k). We let

G(v*, k) = S,(v*, k) and treat the optimal virulence level, v*, as a function of k.

dﬂ(v*)(v* _ %ln(k‘ﬁ(v*))) . ﬁ(’l}*)(l . 1 dﬂ(v*))

* * * v ('U*) dv
G(v*, k) = S,(v*, k) = R,(v*, T) = —* o
(v* — 7 In(kB(v")))?
and by differentiating G (v*, k) with respect to k and substituting in % we get:
T (k+1
Gt i) B )T (k + 1) oy

k(—v*kT + kIn(kB(v*)) — 1)(—v*T + In(kB(v*)))?

Finally if we implicitly differentiate G(v*, T') = 0 with respect to k and treat optimal virulence,

v*, as a function of cohort duration, k, we get:

dv*

Gy (v, T) o

+ Gk(v*,T) =0

From which we have,

dv*  Gp(v*, k)
dk = Gk
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